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Tel. 312/578-9243, Fax: 312/578-9345

recycled paper



ecology and environment, inc.

International Specialists in the Environment

33 North Dearborn Street
Chicago, lllinocis 60602
Tel. 312/578-9243, Fax: 312/578-9345

L)

September 11, 2000

Ms. Gail Nabasny, START Project Officer
United States Environmental Protection Agency
Emergency Response Branch

77 W. Jackson Boulevard, 5th Floor

Chicago, IL 60604-3690 '

Re:  Western Mineral Processing
Minneapolis, Hennepen County, Minnesota
TDD: S05-0006-010 ‘
PAN: 050N1001RSXX | et

Dear Ms. Nabasny:

The United States Environmental Protection Agency (U.S. EPA) tasked the Ecology and

~ Environment, Inc. (E & E), Superfund Technical Assessment and Response Team (START), under
Technical Direction Document (TDD) S05-0006-010, to conduct an outdoor residential assessment and
perform amphibole asbestos sampling activities for the neighborhood surrounding the former Western
Mineral Products (WMP) and Electramatic, Inc.(Electramatic) site (Attachment A, Figure 1). This letter
report documents activities related to the outdoor residential assessment. The industrial sites are located at
1720 Madison Street and 1815 Jefferson Street N.E., Minneapolis, Hennepin County, Minnesota, with
latitude and longitude coordinates of 45.00336N, 93.25561W respectively. The site is bordered on the east
by Burlington Northern & Santa Fe railroad tracks, on the north by commercial buildings, on the west by
commercial and residential buildings and a city maintenance facility, and on the south by a commercial
complex. The residential assessment and amphibole asbestos sampling activities expanded out 0.4 milesin —
all directions (Attachment A, Figure 2). Photodocumentation collected during U.S. EPA-related residential
assessment activities for the WMP site are presented in Attachment B.

The facility was operated by Western Mineral Products, which was purchased by W.R. Grace
Co., as an exfoliating plant for vermiculite ore from Libby, Montana. W.R. Grace operated the facility
until approximately 1989. During the operating period between the 1950s and 1989, WMP/W .R. Grace
placed piles of residual vermiculite outside the facility and the neighborhood residents were allowed to take
the waste material free of charge. This residual vermiculite contained amphibole asbestos and can be
identified visually as vermiculite mixed with small gray rock fragments with a bluish-green tint. At that
time, the site was sold to Madison Complex and was leased to Panel Specialties Inc.(PSI), which currently
manufactures prison furniture on site. Allegedly, in 1990, W.R. Grace conducted a removal of all material
stored in the two on-site silos. U.S. EPA site assessment activities were conducted to determine the
potential threat of amphibole asbestos-containing material (ACM) in vermiculite produced at the
s W.R.Grace facility that remains in soil on site.
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The preparation of this Letter Report serves as the final deliverable, as per OSC Len Zintak’s
request. All tasks pertaining to this TDD have been completed. Please contact our office should you have
any question or require additional information.

Sincerely,

Llo: trre

incent L. Gee
START Project Manager

pDaniel Sewa

START Program Manager

Attachments: A - Figures
B - Photodocumentation
C - Tables
D - Analytical Results

cc: Len Zintak, U.S. EPA OSC
Sonia Vega, U.S. EPA OSC
START TDD File
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ecology and environment, inc.

Region 5 - Superfund Technical Assessment and Response Team
33 North Dearborn, Suite 900, Chicago, Illinois 60602
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Site: WMP : June 22, 2000 Time: 0952
Location:  Minneapolis, MN irecti Southeast Photographer: V. Gee
Subject:

Site: WMP June 22, 2000 Time: 1030
Location:  Minneapolis, MN Direction: North Photographer: V. Gee




Site: WMP Date: June 22, 2000 Time: i1l

Location:  Minneapolis, MN Direction: East tographer: V. Gee
Subject:

Site: WMP v Date: June 22, 2000 Time: 1150
Location:  Minneapolis,. MN i Photographer: G. Daley
Subject:




Site: WMP Date: June 22,2006 Time: 1219
Location:  Minneapolis, MN Direction East Photographer: G. Daley

o _

Site: WMP Date: June 22, 2000 Time: 1219
Location: Minneapolis, MN Direction East Photographer: G. Daley
Subject:




Site:
Location:
Subject:

Site:
Location:
Subject:

WMP Date:

WMP Date:

Minneaiolisl MN Direction:

Minneal)ohs, MN Direction:

June 22, 2000
Southeast

June 22, 2000
Southeast

Time:
Photographer:

Time:
Photographer:

1225
G. Daley

1225
G. Daley
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Site:
Location:
Subject:

WMP Date:  August 1, 2000
Minneapolis, MN Direction:  North

WMP Date: August 1, 2000

M inneaiolis, MN Direction: North

Time: 1413
Photographer: V. Gee

Time: 1445
Photographer: T. Campbell



Site: WMP Date: August 1, 2000 Time: 1445

Location:  Minneapolis. MN Direction: North Photographer: V. Gee
Subject: S

Site: WMP Date: August 1, 2000 Time: 1500

Location:  Minneapolis, MN Direction: North Photographer: T. Campbell
Subject:
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Location:
Subject:

Site:
Location:
Subject:

WMP Date: August 1, 2000
Minneapolis, MN Direction: East

WMP Date: August 1, 2000

M inneaiolis, MN Direction: down

Time:
Photographer:

Time:
Photographer:

1515
V. Gee

1515
T. Campbell



Site: WMP Date: August 1, 2000 Time: 1630
Location:  Minneapolis Direction: East Photographer: V. Gee
Subject:

Site: WMP Date: August 1, 2000 Time: 1630
Location:  Minneapolis, MN Direction: East Photographer: T. Campbell
Subject:




Site:

WMP Date: August 1, 2000

Location:  Minneapolis, MN

Subject:

Time:

1630

Photographer: T. Campbell
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WMP Date: August [, 2000

M inneaiolis, MN Direction: North

Time:
Photographer:

1650
T. Campbell



Site: WMP Date: August 1, 2000 Time: 1651

Location:  Minneapolis, MN Direction: Photographer: T. Campbell
Subject:

Site: WMP Date:
Location: lupeanolis i
Subject:

August 1, 2000 Time: 1652
S Photographer: T. Campbel!




Site:
Location:
Subject;

Site:
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WMP
Minneapolis, MN
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August 1,
South

August 1,
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2000

2000

Time:
Photographer:

Time:
Photographer:

1657
V. Gee

1659
V. Gee



Site: WMP Date: August I, 2000 Time: 1700

Location:  Minneapolis, MN Photographer: V. Gee
subiec: [

Site: WMP Date:

: August 1, 2000 Time: 1715
Photographer: V. Gee

Location:  Minneapolis, MN
Subject:



Site: WMP Date: August [, 2000 Time: 1730

Location:  Minneapolis, Mn Direction:  West Photographer: V. Gee
Subject:

Site: WMP Date: August 2, 2000 Time: 0955
Location: Minneapolis, MN Direction: East Photographer: V. Gee
Subject:
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Subject:

WMP
Minneapolis, MN

August 2, 2000

Time: 1030
hotographer: V. Gee
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Time: 1050
Photographer: T. Campbell



Site:
Location:
Subject:

WMP
Minneapolis, MN

Date:

Direction:

August 1,

East

2000

Time:
Photographer:

1108
T. Campbell



Attachment C

Tables

C-1



Table 1

SOIL and BUILDING MATERIAL ANALYTICAL RESULTS

WESTERN MINERAL PROCESSING

MINNEAPOLIS, HENNEPIN, MINNESOTA

J

MARCH 8, 2000
Location Sample Date Material ID

Type of Asbestos

o/
Percent Asbestos
SRS | .

West arca Vermiculite ND <1% Trace
Insulation
BS-2 Central 3-8-00 Vermiculite ND <1% Trace
Insulation
0S-3 East Side 3-8-00 Soil ND <1% Trace "
0S-4 East near silo 3-8-00 Soil ND <1% Trace “
Key: ND = None Detected.
Trem-Act = Tremolite - Actinolite.
<1 % = Less than 1% visual estimate.

Source : EMSL Analytical Laboratories, Indianapolis, Indiana (analytical TDD S05-0003-805).




Table 2
SOIL & BUILDING MATERIAL ANALYTICAL RESULTS
WESTERN MINERAL PROCESSING
MINNEAPOLIS, HENNEPIN, MINNESOTA
APRIL 13, 2000
m ——
Sample 1D Location Sample Date Material ID Type of Asbestos | Percent Asbestos
—
BS-5-WMIN Above drop 4-13-00 Vermiculite Trem-Act 0 I
ceiling Insulation
BS-6-WMIN Above drop 4-13-00 Vermiculite Trem-Act 0
ceiling Insulation
0S-8-WMIN North side of 4-13-00 Soil Trem-Act | 8
building

0S-1-SS R/R spur behind 4-13-00 Soil Chrysotile 2

building Trem-Act Trace

0S-7 Small trench 4-13-00 Soil Trem-Act 20
behind buildin - i

Key : ND = None Detected.
Trem-Act = Tremolite - Actinolite.
<1 % =Lxds than 1% visual estimate.

Source : Reservoirs Environmental Services, Inc., Denver, Colorado (analytical TDD S05-0005-805).
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ecology and environment, inc.

international Specialists in the Environment

3 33 North Dearborn Street
Chicago, lllinois 60602
Tel. 312/578-9243, Fax: 312/578-9345
MEMORANDUM
DATE: July 14, 2000
TO: Vincent Gee, START Project Manager, E & E, Chicago,
Illinois
FROM: David Hendren, START Analytical Services Manager,
E & E, Chicago, Illinois
THROUGH : Patrick Zwilling, START Assistant Program Manager,
E & E, Chicago, Illinois
SUBJECT: Data Quality Review for Asbestos, Western Mineral

Processing, Minneapclis, Hennepin County, Minnesota

REFERENCE: Project TDD S05-0002-014 Analytical TDD S05-0003-805
Project PAN 0F1401SIXX Analytical PAN OMAEO1TAXX

The data quality assurance (QA) review of five solid samples
collected from the Western Mineral Processing site is complete.
The samples were collected on March 8, 2000, by the Superfund
Technical Assessment and Response Team (START) contractor,
Ecology and Environment, Inc. (E & E). The samples were
submitted to Reservoirs Environmental Services, Inc., Denver,
Colorado. The laboratory analyses were performed according to
the United States Environmental Protection Agency (U.S. EPA)
Method 600/R-93/116 for analysis using polarized light microscopy
(PLM) and by transmission electron microscopy (TEM).

Sample Identification

START : Laboratory
Identification No. . Identification No.
BS-1 N/A
BS-2 N/A
0Ss-3 . N/A
0S-4 N/A

recycled paper



Western Mineral Processing
Project TDD S05-0002-014
Analytical TDD S05-0003-805
Asbestos

Page 2

Data Qualifications:

I.

II.

Sample Holding Time: Acceptable

The samples were collected on April 13, 2000, and analyzed
on June 14, 2000. The Office of Solid Waste and Emergency
Response (OSWER) Directive 9360.4-01 (April 1990) does not
specify holding times for these parameters.

Overall Assessment of Data for Use: _Acceptable

The overall usefulness of the data is based on criteria for

QA Level II as outlined in OSWER Data Validation

Procedures, Section 9.0, Generic Data VvValidation
Procedures. Based upon the information provided, the data
are acceptable for use.

o/



' EMSL Analytical, Inc.

Client Name
Address
Address

Project:
Attention:

Ref Number:

Fax: 317-570-5894

Ecology & Environment
33 North Dearborn Street, Floor 9
Chicago, IL 60652

. 0002-014
Dave Hendren

IN001134

Address:6330 E. 75t St..Suite 152
Address: Indianapolis, IN 46250
Phone: 317-570-5892

March 22,2000 - .

Analysis of Bulk Samples Performed by Transmission Electron Microscopy
(TEM) Chatfield Method

ACCREDITATIONS: NVLAP #200188

\_ SOP-1988-02 Revision 03
Client Sample Sample Percent Percent Percent Asbestos
Sample ID Description Color Matrix Non Asbestos (Chrysetile)
Material Fibers
Range Mean
BS-1 Insulation (West Area) Tan 17 % NSD iwTe TTT <1 T
BS-2 Insulation (Central) Brown 9% NSD e % Trom Trem — o}
0S-3 Ground Sample East Side Brown 18% NSD o Too T
Chrvsesile Chrvastile
084 Ground Sample East Neay Cylo | Brown 16 % NSD Tromb ot
Chrysesils Chrysotile
e
Analyst Laboratory Manager U

EMSLchatrpt. |

1
{
+




6330 E. "5th St., Suite 152

EMSL A n alytical’ In C. Indianapolis. IN 46250

Phone: (317) 570-5892  Fax: (317) 570-5894

Attn.: D. Hendren
Ecology & Environment Wednesday, March 15, 2000
33 North Dearborn Street

Floor 9 Ref Number: IN001133
Chicago, IL 60652 ’

POLARIZED LIGHT MICROSCOPY (PLM)
Performed by EPA 600/R-93/116 Method*

Project: 0002-014
Sample Location Appearance Treatment % Type % Fibrous % Non-Fibrous
8s-1 Brown Teased < 1% Actinolite None Detected  99% Mica
Non-Fibrous 1% Other
Homogeneous 1
8S8-2 Brown Crusned None Detected None Detected  99% Mica
Non-Fibrous 1% Other
Homogeneous
BS-3 Black Teasea/Crushed None Detected 10% Cellulose 90% Other
Fibrous
) Homogeneous
L
BS4 Black Teasea/Crushed None Detected 10% Cellulose 90% Other
' Fibrous
Homogeneous

Comments: For all obviously heterogeneous samples easily separated into subsamples, and for layered samples, each component is analyzed separately.
Also, "# of Layers” refers to number of separable subsamples.

* NY sampies analyzed by ELAP 198.1 Method. g
q ' \
. — /4

Craig\N,'ubn Approved J
Analyst : : Signatory

Disciaumers: PLM has been xnown 10 miss 3s0estos in 3 smail percentage of SAMOies WIiCh contain asbestos. Thus negauve PLM resuits cannot be

guarameed. EMSL suggests N3l samoies repOMNea as <1% or none detected DE 1esied with either SEM or TEM. The aoove test recon reiates onty to 1
the iteme tested. This report May Not e renroguced. excet I full, without witlen 30provai by EMSL. The above test must Not 0e used by the chent 10

dam proguct encorsement by NVLAP nor any agency of the Unied Stales Govemment. Laboralory i$ not resoonsioie for the SCCuracy of resulls when

requesiad 10 DRYSICIlY SeDarate ang analvze layerea sampies.

bty St NG00 b




ecology and environment, inc.

International Specialists in the Environment

33 North Dearborn Street
Chicago, lllinois 60602
Tel. 312/578-9243, Fax: 312/578-9345

MEMORANDUM

DATE: July 14, 2000

TO: Vincent Gee, START Project Manager, E & E, Chicago,
Illinois

FROM: David Hendren, START Analytical Services Manager,

E & E, Chicago, Illinois

THROUGH : Patrick Zwilling, START Assistant Program Manager,
E & E, Chicago, Illinois

SUBJECT: Data Quality Review for Asbestos, Western Mineral
Processing, Minneapolis, Hennepin County, Minnesota

REFERENCE: Project TDD S05-0002-014 Analytical TDD S05-0005-805
Project PAN 0F1401SIXX Analytical PAN OYAEO1TAXX

The data quality assurance (QA) review of five solid samples
collected from the Western Mineral Processing site 1s complete.
The samples were collected on April 13, 2000, by the Superfund
Technical Assessment and Response Team (START) contractor,
Ecology and Environment, Inc. (E & E). The samples were
submitted to Reservoirs Environmental Services, Inc., Denver,
Colorado. The laboratory analyses were performed according to
the United States Environmental Protection Agency (U.S. EPA)
Method 600/R-93/116 for analysis using polarized light microscopy
(PLM) and by transmission electron microscopy (TEM).

Sample Identification

START Laboratory
Identification No. Identification No.
BS-5-WMIN EM 484374
BS-6-WMIN EM 484375
0S-8-WMIN ' EM 484376
0S-1-SS EM 484377
0S-7 EM 488970

recycled paper



Western Mineral Processing
Project TDD $05-0002-014
Analytical TDD S05-0005-805
Asbestos

Page 2

Data Qualifications:

I. Sample Holding Time: Acceptable

The sanmples were collected on April 13, 2000, and analyzed
on June 14, 2000. The Office of Solid Waste and Emergency
Response (OSWER) Directive 9360.4-01 (April 1990) does not
specify holding times for these parameters.

II. Overall Assessment of Data for Use: Acceptable

The overall usefulness of the data is based on criteria for
QA Level II as outlined in OSWER Data Validation
Procedures, Section 9.0, Generic Data Validation
Procedures. Based upon the information provided, the data
are acceptable for use.



AIRBORNE PARTICULATES
SPECIAL PARTICLE ANALYSIS

ASBESTOS - TEM, PCM, PLM, SEM
mv LAB NO. 101896 METALS - AA. FLAME/FURNACE

~ ALABI.D. 101533

ERVOIRS ENVIRONMENTAL

Services, INc.

1827 GRANT STREET DENVER, COLORADO 80203-1107 (800) 678-7374 (303) 830-1986 FAX (303) 863-9196

July 6, 2000

Mr. Timothy Calloway
Ecology & Environment, Inc.
33 N. Dearbom Street

Suite 900

Chicago, IL 60602

RE: RES Job No. 69244-1 — KJO5, S05-005-805 — Bulk Samples: BS-5-WMIN,
BS-6-WMIN, 0S-6-WMIN and 0S-1-SS. Sample Received but not Analyzed:
0S-8-WMIN.

Dear Mr. Calloway:

Reservoirs Environmental Services, Inc. (RES, Inc.) has analyzed four bulk
material samples by Polarized Light Microscopy (PLM) followed by Transmission
Electron Microscopy (TEM) and Energy Dispersive X-ray Spectrometry (EDX) to
confirm the type of asbestos mineral present. The samples were received on
May 17, 2000 and initial PLM results were telephoned to your office within five
days of receipt.

PLM was used to analyze the bulk material samples in compliance with
guidelines established by the USEPA (EPA/600/R-93/116). Amphibole asbestos
was found in each of the four samples analyzed. Samples BS-5-WMIN and BS-
6-WMIN were tan processed vermiculite samples. The fibers were small and
difficuit to find. No difference was noted between these two samples. Sample
0S-6-WMIN was a brown soil sample with relatively large pieces of amphibole
asbestos mixed in the soil. Sample 0S-1-SS was a brown unprocessed mica
sample with silver paint chips. Chrysotile asbestos was found in the silver paint.
The PLM results are presented in Table |.

TEM/EDX revealed amphibole fibers in each of the four samples analyzed. An
estimation of concentration was not made during the TEM analysis although the
fibers were frequent and easy to find in each sample preparation. The fibers
varied slightly in elemental composition but were generally in the Tremolite —



Actinolite solid solution series. A sodium peak was present in many of the fibers.
Sodium combined with a smaller Calcium peak is consistent with the mineral
Ricterite found in the some vermiculite deposits. A minor Potassium peak was
also present in many of the fibers. Characteristic X-ray spectra are in
Attachment |. Electron micrographs of the fibers are in Attachment Il.

RES. Inc. has assigned job number RES 69244-1 to this study. This report is
considered highly confidential and the sole property of Ecology & Environment,
Inc. RES, Inc. will not discuss any part of this study with personnel other than
those of the client. The results described in this report only apply to the samples
analyzed. Samples will be disposed of after sixty days unless longer storage is
requested. This report must not be used to claim endorsement of products or
analytical resuits by NVLAP or any agency of the U.S. Endorsement. Only the
PLM resuits contained in this report are subject to NVLAP accreditation, other
information presented is not NVLAP accredited.

If you should have any questions about this report, Please feel free to call me at
(303) 830-1986. :

Sincerely,
Qﬂvﬂ/%“""'é

Jeanne Spencer Orr
President

Rl B obhlt]

PLM Analyst, Paul D. LoScalzo




RESERVOIRS ENVIRONMENTAL SERVICES, INC. Page 1 of 1
NVLAP Accredited Laboratory #1896 TDH 30-0136
TABLE I. PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME
RES Job Number: RES 69244-1
Client: Ecology & Environment, Inc.
Client Project: KJO5, S05-005-805
Date Samples Received: May 17, 2000
Analysis Type: Miscellaneous PLM, Bulk
Turnaround: 3-5 Day
Client Lab ID L Physical Portion [ASBESTOS CONTENT [Non-Asbestos |Non-Fibrous
Sample Number a Description of Total Fibrous Components
Number y Sample BY LAYER Components (%)
e (%) {%)
r Mineral Visual
Estimate
(%)
BS-5-WMIN EM 484374 A Tan vermiculite 100 Trem-Act TR 0 100
BS-6-WMIN EM 484375 A Tan vérmiculite 100 Trem-Act TR 0 100
0S-8-WMIN EM 484376 A Brown soil 100 Trem-Act 8 2 90
0S-1-SS EM 484377 A Brown micaceous material 100 Chrysaotile 2 b 93
Trem-Act TR
0S-8-WMIN EM 484378 Not Analyzed
ND = None Detected rem-Act = Tremolite-Actinolite Analyst: PDL )

TR = Trace, < 1% Visual Estimate

Point Count Trace = Qbservad but not countable under protocol, < 0.25%

égta QA




ATTACHMENT |

Energy Dispersive X-Ray Spectra
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ATTACHMENT I

Electron Micrographs



Figure 1: Electrghimicrograph of vermiculite plates with amphibole
fibers found in sample BS-5-WMIN. Magnification 5000X.

Figure 2: Electfan Micrograph of vermiculite plates with amphibole
fibers found in-s@éimple BS-6-WMIN. Magnification 5000X.



Figure 3: Amphibole fibers found in sample OS-8-WMIN.
Magnification 10,000X.

bR T4 P - .
’ i ' "?"
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Figure 4: Electron Micrograph of mica plates with amphibole fibers
and thin chrysotile fibers. Magnification 10,000X
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ecology and environment, inc.
International Specialists in the Environment
33 North Dearborn Street

Chicago, llinois 60602
Tel. 312/578-9243, Fax: 312/578-9345

MEMORANDUM

DATE: July 14, 2000

TO: Vincent Gee, START Project Manager, E & E, Chicago,
Illinois

FROM: David Hendren, START Analytical Services Manager,

E & E; Chicago, Illinois

THROUGH : Patrick Zwilling, START Assistant Program Manager,
E & E, Chicago, Illinois

SUBJECT: Data Quality Review for Asbestos, Western Mineral
Processing, Minneapolis, Hennepin County, Minnesota

REFERENCE: Project TDD S05-0006-010 Analytical TDD S05-0005-805
Project PAN ON1001RSXX Analytical PAN OYAEOQO1lTAXX

The data quality assurance (QA) review of 29 soil samples
collected from the Western Mineral Processing site is complete.
The samples were collected on June 21 and 22, 2000, by the
Superfund Technical Assessment and Response Team (START)
contractor, Ecology and Environment, Inc. (E & E). The samples
were submitted to Reservoirs Environmental Services, Inc.,
Denver, Colorado. The laboratory analyses were performed
according to the United States Environmental Protection Agency
(U.S. EPA) Methcd 600/R-93/116 for analysis using polarized light
microscopy (PLM) and by transmission electron microscopy (TEM).

Sample Identification

START : Laboratory
Identification No. Identification No.
EP-1S EM 492500
EP-2S EM 492501
EP-3S EM 492502
EP-4S EM 492503
EP-5S81. EM 492504
EP-6S52 EM 492505
EP-752 EM 492506
T-18 EM 492507
T-28 EM 492508
P-1S EM 492509
P-28 ' EM 492510

recycled paper



Western Mineral Processing
Project TDD S05-0006-010 )
Analytical TDD S05-0005-805
Asbestos P

Page 2
START s23d 3 Laboratory
Identificatiofl No.
I if] i No. '

pP-2SD EM 492511
E-1S EM 492512
E-28 EM 492513
E-38 EM 492514
E-4S EM 49S515
E-5S EM 492516
E-6S EM 492517
E-7S EM 492518
E-8S EM 492519
RES-1 EM 492520
RES-2 : EM 492521
RES-3 EM 492522
RES-4 ST EM 492523
RES-5 : EM 492524
RES-6 : EM 492525
RES-21 : o EM 492526
RES-31 EM 492527
RES-41 EM 492528

Data Qualifications:

I. lding Tij

The samples were colleéted on June 21 and 22, 2000, and
analyzed on July 12 and i3, 2000. The Office of Solid
Waste and Emergency Reuﬁonse (OSWER) Directive 9360.4-01
(April 1990) does not specify holding times for these
parameters.

II.

The overall usefulness of the data is based on criteria for
QA Level II as outlined“in OSWER Data Validation
Procedures, Section 9: Generic Data Validation
Procedures. Based upon he information provided, the data
are acceptable for usel?f




ASBESTOS - TEM. PCM. PLM. S.

W&&@ LAB NO. 101896 METALS - AA. FLAME/FURNACE

AIRBORNE PARTICULATES
SPECIAL PARTICLE ANALYSIS

_ALABLD. 101533

ReservOIRS ENVIRONMENTAL

SERVICES, INC.

1827 GRANT STREET DENVER. COLORADO 80203-1107 (800) 678-7374 (303) 830-1988 FAX (303) 883-9196

July 14, 2000

Mr. Vincent Gee
Ecology & Environmen
33 N. Dearborn S:tr=-=:
Suite 300

Chicago, IL &£06C:z \/

Q

-
w0 PP

RE: RES Job No. 70398-1 - KJO0S5, S05-0005-805 - Bulk Samples:
EP-1S, EP-2S, EP-3S, EP-4S, EP-5S1, EP-6S2, EP-7S2, T1ls, T2S,
PlS, P2S, P2SA, E1S, E2sS, E38, E4S, E5S, E6S, E7S, E8S, RES1,
RES2, RES3, RES4, RESS5, RES6, RES2I, RES3I and RES4I.

Dear Mr. _ce:

Reservoirs Environmental Services, Inc. 'RES, Inc.) has analyzed
29 bulk material samples by Polarized Light Microscopy (PLM) for
asbestos content as per your rsquest. The samples were received on
June 27, 2000, and initial results were telephoned to your office
within five days oI raceipt. PLM was used cto analyze the bulk
materials in compliance with cuidelines established by the USEPA
(EPA/600/R-93/116) . The Analytical Results are presented in Table
I.

RES, Inc. has assigned job number RES 70398-1 to this study. This
report is considered highly confidential and the sole property of
. Ecology & Environment, Inc. RES, Inc. will not discuss any part of

this study with personnel other than those of the client. The -
resulcs described in this report only apply to the samples
analyzed. Samplss will be disposed cZ after sixty days unless

longer storage is requested. The US EPA guideline was developed
for use on friable puilding materials and recommends the use of
additional analyses I-r non-friable materials such as floor tiles.
RES, Inc. recommenas additional analyses to confirm negative PLM
results on floor tilzs. This report is nct to be reproduced, except
in full, without =pecific written approval by RESI. This report
must not be used t: claim endorsement = products or analytical
results by NVLAP <r zany agency of the U.S. Government.



Only the PLM microsccoy results contained In this report are
subject to NVLAF zzcreditation, other information presented is not
NVLAP accredited.

If you should have anv questions about this report, please feel
3

— Fy
free to call me sz 330-1

Siggerely,

el

Jeann Spencer Orr

President
PDA/sk
~ Analyst (s) :
Brett S. Colberc Faul . Lo Scalzo
Paul F. Knappe Liu Wenlong



RESERVOIRS ENVIRONMENTAL SERV., /, INC. . Pay. - 13
NVLAP Accredited Laboratory #1896 TDH 30-0136

TABLE I. PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME

RES .lob Number: RES 70398-1
Client: Ecology & Environment, Inc.
Client Project: KJO5, $05-0005-805
Date Samples Received: June 27, 2000
Analysis Type: Miscellaneous PLM, Bulk
Turnaround: 3-5 Day
- Cuent Lab ID L Physical Portion |ASBESTOS CONTENT |Non-Asbestos  |Non-Fibrous™
Sample Number a Description of Total Fibrous Components
Nuniuber Y Sumple BY LAYER Components %
[3] (0] {%%)
r Mincral Visual
Estimate
E— . ——————— © e - m——— — "’o)
EP 1S EM 492500 A Brown soil 100 Liem Act TR TR 100
EP 25 EM 492501 A Brown soil 100 Trem-Act TR TR 100
EP-3S EM 492502 A Brown soil 100 Trem-Act TR 3 97
EP-4S EM 492503 A Brown soil 100 Trem-Act 1 TR 99
EP-LSI EM 492504 A Brown mica 100 Trem-Act 3 TR 97
EP- 652 ' EM 492505 A Brown soil 100 Trem-Act 6 4 90
EP-7S2 EM 492506 A Brown soil 100 Trem-Act 1 1 98
T-1S ' EM 492507 A Brown mica 100 Trem-Act 12 5 83
T7-25 EM 492508 A Brown soil 100 Trem-Act 8 5 87
P-1S EM 492509 A Brown soil 100 Trem-Act 5 4 91
P24 EM 492510 A Brown mica 100 Trem-Act 9 1 95
P-25D EM 492511 A Brown mica 100 Trem-Act 2 2 96
ND -: None Detected Trem-Act = Tremolite-Actinolite Analyst: PDL/PFK J)’
TR = Trace, < 1% Visual Estimate Point Count Trace = Observed but not countable under protocol, < 0.25% : Data QA

C (
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RESERVOIRS ENVIRONMEN ) AL SERVI
NVLAP Accredited Laboratory #1896

C

TABLE I. PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME

RES .Job Number:
Client:

Client Project:

Date Samples Received:
Analysis Type:
Turnaround:

RES 70398-1

Ecology & Environment, Inc.
KJ05, S05-0005-805

June 27, 2000
Miscellancous PLM, Bulk
3-5 Day

T Client

Sample

Nunniber
E 1S EM
£ EM
£ 3S EM
EAS EM
E LS EM
kE 65 EM
E-75 EM
E- 85 M
Res 1 EM
Res 2 M
Res 3 EM
Res-4 EM
N Hone Detected 7 T

TR lrace, < 1% Visual Estimate

CES, INC.
TDH 30-0136

“abid | Lt Physical

Number a Description
Y
3]
r

492512 A Brown soil

49,2513 A Brown sail

492514 A Br-own soil

492515 A Brown soll

492516 A Tan mif:u

492517 A Brown soil

492518 A Brown soil

492519 A Brown soil

492520 A Brown soil

492521 A Brown soil

492522 A Brown soil

492523 A Brown soil

Portion
of Total
Sample

(R

100
100
100
100
100
100
100
100
100
100
100
100

ASBESTOS CONTENT
BY | AYER

Ehierat | Vit
Estimate

(%)
Trem-Act. 4

Trem;Act. .

ND
Trem-Act 2
Treme Act 10
Trem-Act 5
Trem-Act 4
ND
Trem-Act TR
Trem-Act TR
Trem-Act 10
Trem-Act 6

TR.|

Non-Asbestos
Fibrous
Components
{%0)

TR

TR

TR

TR

15

TR
TR

Page 2 of 3

' N6n Fib}dlls

Components

{70)

96
100
98
98
90
92
95

99

98
90

94

Trem-Act = Tremolite-Actinolite

Point Count Trace = Observed but not countable under protocol, < 0.25%

Data QA




RESERVOIRS ENVIRONMENM
NVLAP Accredited Laboratory #1896

\L SERVICES, INC.
TDH 30-0136

TABLE |. PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME

RES Job Numbaer:
Client:
Client Project:

RES 703981
Ecology & Environment, Inc.
KJO5, S0%-0005-805

- oof 3

Date Samples Received: June 27, 2000
Analysis Type: Miscellaneous PLM, Bulk
Turnaround: 3-5 Day
Client Lab 1D L Physical Portion |ASBESTOS CONTENT
Sample Number a Description of Total
Number % Sample BY LAYER
e (")
r Fineral Visual
Estumate
e — i
Res b EM 492524 A Browi soil 100 Trem Act 6
Res 6 EM 482525 A Brown solil 100 Trem Act 4
Res 21 EM 492526 A Brown/green mineral fragments 100 Trem Act 70
Res 31 EM 492527 A Brown/green mineral fragments 100 Trem-Act 80
Res 41 EM 492528 A Brown/green muneral fragments 100 Tiem-Act 65

NUD lHone Detected
TR Irace, < 1% Visual Estinate

Non-Asbestos
Fibrous
Components
(%)

TR

TR

10

Trem-Act = Tremolte-Acunolite
Point Count Trace = Observed but not countable under protocol, < 0.25%

Non-Fibrous |

Components
0
J0)

94
96

30

N
o

Bata 0A




ecology and: environment. inc.

Internationat Speciansts in the Environment

33 North Dearborn Street
Chicago. Hllinois 60602
‘Tel. 312/578-9243. Fax: 312/578-9345

MEMORANDTUM

DATE : July 14, 2000

TO: Vincent Gee, START Project Manager, E & E, Chicago,
Illinois

FROM: David Hendren, START Analytical Services Manager,

E & E, Chicago, Illinois

THROUGH : Patr:ick Zwilling, START Assistant Program Manager,
E ¥ E, hicago, ‘Illinois

SUBJECT: Data Cua.izy Review for Asbestos, Western Mineral
Processing, Minneapolis, Hennepin County, Minnesota

REFERENCE: Project TOD S08-0002-014 Analytical TDD SO5-0005-805
Project PAN OF1401SIXX  Analytical PAN OYAEOLTAXX

The data qualicy assurance (QA) review of five solid samples
collected from the wWestern Mineral Processing site is complete.
The samples were ccllected on April 13, 2000, by the Superfund
Technical Assessment and Response Team (START! contractor,
Ecology and Environment, Inc. (E & E). The samples were
submitted to Reservoirs Environmental Services, Inc., Denver,
Colorado. The laboratory analyses were performed according to
the United States Environmental Protection Agency (U.S. EPA)
Method 600/R-%3./115 Zcr analysis using polarized light microscopy
(PLM) and by transmission electron microscopy (TEM).

Sample Identification

START Laboratory
Ident:fication No.
Ide £i n No.
BS-5-WMIN : EM 484374
BS-6-AMIN EM 484375
0S-8-WMIN : EM 484376
QS-1-88§ EM 484377

08-7 EM 488970

2CvCied paper



Western Mineral Prccsssing
Project TDD S05-0002-C14
Analytical TDD S(5--C1C%-2C

Asbest
Page 2

os

Data Qualifications:

I.

II.

Sample Holding T me: Ag;gp;iblg

The samples were ccilected on April 13, 2000, and analyzed
on June 14, 2J0C. The Office of Solid Waste and Emergency
Response (CSWER: Zirective 9360.4-01 (April 1990) does not
specify holdirnz -:imes for these parameters.

l Asgssssmant =F : le

-
QA Level II as zutlined in OSWER Data Validation
Procedures, Z=cc:on ¢.0, Generic Data Validation
Procedures. 3ased upon the information provided, the data
are acceptable for use.



[L[& . ASBESTOS - TEM. PCM. PLM, SEM
W @ LAB NO. 101896 METALS - AA. FLAMEFURNACE

LAB I1.D. 101533

July 6, 2000

Mr. Timothy Calloway
Ecology & Environment. Inc.
33 N. Dearborn Street

Suite 900

Chicago, IL 60602 U

RE: RES Job No. 69244-1 - KJOS.;§65-OO5-805 — Bulk Samples: BS-5-WMIN,
BS-6-WMIN, OS-6-WMIN and OS-1-88. Sample Received but not Analyzed:
OS-8-WMIN. :

Dear Mr. Calloway:

Reservoirs Environmental Services, Inc. (RES, Inc.) has analyzed four bulk
material samples by Poiarized Light Microscopy (PLM) followed by Transmission
Electron Microscopy (TEM) and Energy Dispersive X-ray Spectrometry (EDX) to
confirm the type of asbestos mineral present. The samples were received on
May 17, 2000 and initial PLM resuits-were telephoned to your office within five
days of receipt.

- PLM was used to analyze the bulk material samples in.compliance with

. -guidelines established by the USERA{EPA/600/R-93/116). Amphibole asbestos
was found in each of the four samples analyzed. Samples BS-5-WMIN and BS-
6-WMIN were tan processed vermicsilite samples. The fibers were small and
difficult to find. No difference was noted between these two samples. Sample
OS-6-WMIN was a brown soil sampie with relatively large pieces of amphibole
asbestos mixed in the soil. Sampie 0S-1-SS was a brown unprocessed mica
sample with silver paint chips. Chrysotile asbestos was found in the silver paint.
The PLM results are presented in Table |.

TEM/EDX revealed amphibole fibers in each of the four samples analyzed. An
estimation of concentration was not made during the TEM analysis although the
fibers were frequent and easy to find in each sample preparation. The fibers
varied slightly in elemental composition but were generally in the Tremolite —



Actinolite solid solution series. A sodium peak was present in many of the fibers.
Sodium combined with a smaller Calcium pegk is consistent with the mineral
Ricterite found in the some vejmiiculite dépos . A minor Potassium peak was
also present.in many of the fibers. Charafteristic X-ray spectra are in
Attachment |. Electron micragraphs of thé fibers are in Attachment 1.

RES. inc. has assigned job number RES 69244-1 to this study. This report is
considered highly confidential and the soi¢ preperty of Ecology & Environment,
Inc. RES, Inc. will not discuss any part of this study with personnel other than
those of the client. The results described in this report only apply to the samples
analyzed. Samples will be disposed of after sixty days uniess longer storage is
requested. This report must not be used to claim endorsement of products or
analytical resuits by NVLAP or any agency of the U.S. Endorsement. Only the
PLM results contained in this report are subject to NVLAP accreditation, other
information presented is not NVLAP accredited.

If you should have any questions about this report. Please feel free to call me at
(303) 830-1986.

Sing:erely,

- ’ )
" Jeanne Spencér Orr

President :

M D, X5

PLM Analyst, Paul D. LoScalzo




RES .Job Number:

Cliem:
Client Project:

Date Samples Receved:

Analysis Type:
Turnaround:

Chient
Sample
Number

85-5 WMIN
BS 6 WMIN
0S 8 WMIN

051 5SS

0S-8 WMIN

ND  None Detected
TR = Trace, < 1% Visual Esuimate

- RESERVOIRS ENVIRONMENTAL SERVICES, INC.
NVLAP Accredited Laboratory #1896

TABLE I. PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME

RES 69244 1

Ecology & Environment, Inc.
KJOS, SOL 005-805

May 17, 2000
Miscellancous PLM, Bulk

3 5 Day
LabiD | L Physical
Number a Description
‘ Ly
Q,
o f
EM 484374 A Tan vermiculite
EM 484375 A Tan vermiculite
EM 484376 A Brown soil
EM 484377 A Brown micaceous material
EM 484378 Not Analyzed

" Trem-Act ¢ Tremohte-Actinolite

Purtion
of Total
Samiple

%)y

100
100
100

100

TOH 300136

ASBESTOS CONTENT

BY LAYER

o ” .
hﬁ*‘"’“’ "1‘;‘* Visual §
- Estimate

PO\

Trem-Act TR
Trem Act TR
Trem-Act 8
Chrysotile 2
Trem-Act TR

INon Asbestos

Fibrous
Components
| {%)

" Analyst: PDL

.Point Count Trace = Observed but not countable under protocol, < 0.25%

Page 1 of 1

Non Fibrous
Components
(%)

100
100
a0
93




ATTACHMENT |

Energy Dispersive X-Ray Spectra
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ATTACHMENT II

Electron Micrographs




‘ asgaph of vermiculite plates with amphibole
i BS-5-WMIN. Magnification 5000X.

-

ph of vermiculite plates with amphibole
VMIN. Magnification 5000X.




"lgﬂre 3: Au'!phibote fibers fsundin sample OS-8-WMIN.
Magnification 10,000X.

Figure 4: Electron Micrograjh of mica plates with amphibole fibers
and thin chrysotfié fibers. M#&gnification 10,000X



ENVIRONME!. - -+ PROTECTION AGENCY ( -, . ( o LNS
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' ASBESTOS - TEM, PCM, PLM. SE|
WV@&@ LAB NO. 101896 METALS - AA, FLAMEFURNACE

_ <LAB1.D. 101533

Sl-:nvncss lNC |

1027 GRANT STREET DENVER, COLORADO 80203-1107 (000) 678-7374 (703) 830-1986 FAX (363} 863-019¢

July 6. 2000

- Mt. Dave Hendren -
Ecology & Envirénment. Inc.
33 N. Dearborn Street
Suite ¢00 : :
Chicago, IL 60602 7

RE: RES Job No. 69910-1 - SO5005-805 - Bulk Sample: OS-7.

Dear Mr. Calloway:

Reservoirs Environmental Services. Inc. (RES, Inc.) has analyzed one bulk material
sample by Polarized Light Microscopy (PLM) followed by Transmission Electron®
Microscopy (TEM) and Energy Disparsive X-rqy Spectrometry (EDX) to confirm the type
of asbestos mineral present. The sample was received on June 9, 2000 and initial PLM
results were telephoned to your office within five days of receipt.

PLM was used to analyze the buik material sampie in compliance with guidelines

established by the USEPA (EPA/600/R-93/116). Amphibole asbestos was found in the
sample. Sample OS-7 was brown mica and soil with relatively large pieces of L
amphibole asbestos mixed in the soil. The PLM resuits are presented in Table i.

TEM/EDX revealed abundant amphibole fibers. An estimation of concentration was not
made during the TEM analysis. The fibers varied slightly in elemental composition but
were generally in the Tremolite — Actinolite solid solution series. A sodium peak was
present in many of the fibers. Sodium combined with a smaller Calcium peak is
consistent with the mineral Ricterite found in the some vermiculite deposits. A minor
Potassium peak was also present in many of the fibers. Characteristic X-ray spectra
are in Attachment |. Electron micrographs of the fibers are in Attachment II.

RES. Inc. has assigned job number RES 69910-1 to this study. This report is
considered highly confidential and the sole property of Ecology & Environment, Inc.
RES, Inc. will not discuss any part of this study with personnel other than those of the
client. The results described in this report only apply to the samole analvzed. Samples



will be disposed of after sixty days unless longer storage is requested. This report
must not be used to claim endorsemernit of products or analytical results by NVLAP or
any agency of the U.S. Endorsement. Only the PLM results contained in this report are
subject to NVLAP accreditation. other information presented is not NVLAP accredited.

If you should have any questions about this report. Please feel free to call me at (303)
830-1986.

Sincerely,

S e

Jeanne Spencer Orr
President

PLM Analyst, Paul D. LoScaizo

NN



TABLE I. PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME

RES Job Number:
Client:

Client Project:

Date Samples Received:
Analysis Type:

RES 69910-1

Ecology & Environment, Inc.
S$05-0005 805/KJ 05

June 9, 2000
Miscellaneous PLM, Bulk
3.5 Day

Turnaround:

“Chent T " Lab D L Physical - Portion
Sample a Description ot Total
Number Y Sample

e {%%6)
r
0S-7 EM 488970 A Brown mica 100

N = None Detected

TR = Trace, < 1% Visual Estimate

N I, - _
Trem-Act - Tremolite-Acunolite

RESERVOIRS ENVIRONMENTAL SERVICES, INC.

NVLAP Accredited Laboratory #1896 TDH 30-0136

ASBESTOS CONTENT

BY LAYER
Mineral Visual
Estimate
o (%)
Trem-Act 20

Non-Asbestos
Fibrous
Components
[+74 )
10

Analyst. POL

Point Count Trace = Observed but not countable under irotocol, < 0 25%

Page 1 ol 1

Hon Fibrous
Components

Yu)

80

"
Dot QA

A b



ATTACHMENT |

Energy Dispersive X-Ray Spectra
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Figure 1: Electron micrograph of amphibole fibers found in sample 0S-7.
Magnification 10,000X.

~ Figure 2: Electron Micrograph of amphibole fibers found in sample OS-7.
Magnification 10,000X.



[ o L]
ecology and environment, inc.
International Specialists in theﬁEnvfonment
33 North Dearborn Street

Chicago, lllincis 60602
Tel. 312/578-9243, Fax: 312/578-9345

MEMORANDUM

DATE: September 7, 2000

TO: Vincent Gee, SE&RT PrOJect Manager, E & E, Chicago,
Illinois

FROM: David Hendren, SE%RT'Analytical Services Manager,

E & E, Chicago, 1111n01s

THROUGH : P~trick Zw1lllng, START Assistant Program Manager,
E & E, Chicago, 1111n01s

SUBJECT: Data Quality Rev’”i for Asbestos, ‘Western Mineral
Processing, Minnespolis, Hennepin County, Minnesota

REFERENCE: Project TDD S05-0006-010 Analytical TDD S05-0008-803
Project PAN ON10O1RSXX Analytical PAN OGACO1TAXX

The data quality assurance (QA) review of 13 solid samples
collected from the Western Mineral Processing site is complete.
The samples were collected on August 1 and 2, 2000, by the
Superfund Technical Assessment and Response Team (START)
contractor, Ecology and Enviromment, Inc. (E & E). The samples
were submitted to Reservoirs Environmental Services, Inc.,
Denver, Colorado. The laboratory analyses were performed
according to the United States Environmental Protection Agency
(U.S. EPA) Method 600/R-93/116 for analysis using polarized light
microscopy (PLM) and by transmission electron microscopy (TEM).

Sample Identification

START Laboratory
Identification No, Identification No.
RES-7 v EM 500440
RES-8 EM 500441
RES-9 ’ EM 500442
RES-10 ’ EM 500443
RES-11 EM 500444
RES-12 EM 500445
RES-13 EM 500446
RES-14 EM 500447
RES-14D . EM 500448
RES-15 EM 500449
RES-16 EM 500450
RES-81 EM 500451
RES-12I ) EM 500452

recycled paper



Western Mineral Processing
Project TDD S05-0006-010
Analytical TDD S05-0008-803
PLM, TEM Asbestos

Page 2

Data Qualifications:
I. Holding Time: Acce e

The samples were collected on August 1 and 2, 2000, and
analyzed on August 18, 2000. The Office of Solid Waste and
Emergency Response (OSWER) Directive 9360.4-01 (April 1990)
does not specify holding times for these parameters.

II. Overall Assessment of Data for Use: Acceptable

The overall usefulness of the data is based on criteria for
QA Level II as outlined in OSWER Data Validation
Procedures, Section 9.0, Generic Data Validation
Procedures. Based upon the information provided, the data
are acceptable for use.

v



' ASBESTOS - TEM, PCM, PLM, SEM
NW]’ LAB NO. 101896 METALS - AA, FLAME/FURNACE
AIRBORNE PARTICULATES

SPECIAL PARTICLE ANALYSIS

RESERVOIRS ENVIRONMENTAL
V' SERV!CES, INC.

1827 GRANT STREET DENVER, COLORADO 80203-1107. (800) 878-7374 (303) 830-1988 FAX (303) 883-91968

August 23, 2000

Mr. Dave Hendren C -
Ecology & Environment, Inc.

33 N. Dearborn Street ,

Suite 900 ‘ : R
Chicago, IL 60602

RE: RES Job No. 71542-1&2- KJOS, S05-0008-803 — Bulk Samples: RES-7,
RES-8, RES-9, RES-10, RES-11, RES-12, RES-13, RES-14, RES-14D, RES-15,
RES-16, RES-8l, RES-12I.

Dear Mr. Hendren:

Reservoirs Environmental Services, Inc. (RES, Inc.) has analyzed 13 bulk
material samples by Polarized Light Microscopy (PLM). Eleven samples were
further characterized by Transmission Electron Microscopy (TEM) and Energy
Dispersive X-ray Spectrometry (EDX) to confirm the type of asbestos mineral
present. The samples were received on August 5, 2000.

PLM was used to analyze the bulk material samples in compliance with

o guidelines established by the USEPA (EPA/600/R-93/116). Amphibole asbestos
was found in 9 of the 13 samples analyzed. Tremolite/actinolite was detected in
each of the positive samples ranging from a trace to 95%. Chrysotile asbestos
was also detected in RES-16. The PLM results are presented in Table |.

TEM/EDX was used to characterize the amphibole fibers in the samples.
Samples RES-8| and RES-121 were not analyzed by TEM/EDX per your request.
Electron microscopy results are summarized in Table Il. Amphibole asbestos
fibers were detected in all samples analyzed by TEM with the exception of
sample RES-14D. Electron micrographs and x-ray spectra were collected from
each sample that contained asbestos. An estimation of concentration was not
made during the TEM analysis. The fibers varied slightly in elemental
composition but were generally in the Tremolite — Actinolite solid solution series.
Minor peaks of sodium and potassium were present in many of the fibers.



Sodium combined with a smaller Calcium peak is consistent with the mineral
Ricterite found in the some vermiculite deposits. The appearance of the fibers in
these samples was similar in all samples and consistent with amphibole fibers.
Representative electron micrographs of the fibers are in Attachment |.
Characteristic X-ray spectra are presented in Attachment Il, Count Sheets are in
Attachment ll. )

RES. Inc. has assigned job number RES 71542-1 to this study. This report is
considered highly confidential and the sole property of Ecology & Environment,
Inc. RES, Inc. will not discuss any part of this study with personnel other than
those of the client. The results described in this report only apply to the samples
analyzed. Samples will be disposed of after sixty days unless longer storage is
requested. This report must not be used to claim endorsement of products or
analytical results by NVLAP or any agency of the U.S. Endorsement. Only the
PLM results contained in this report are subject to NVLAP accreditation, other
information presented is not NVLAP accredited.

If you should have any questions about this report, Please feel free to call me at
(303) 830-1986.

Sincerely,

Tl

-

/
Jeanne Spencer Orr
President

reud R e

PLM Analyst, Paul D. LoScalzo



RESERVOIRS ENVIRONMEN?1 AL SERVICI:(s, INC.

Pa(JL Y | 2
NVLAP Accredited Labaratory #1896 TDH 30-0136
TABLE I. PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME
RES Job Number: RES 715421
Client: Ecology & Environment, Inc.
Client Project: KJO5, S05-0008-803
Date Samples Received: August 12, 2000
Analysis Type: PLM Short Report, Bulk
Turnaround: 7-10 Day
~ Client Lab ID L Physical Portion |ASBLSTOS CONTENT |[Non-Asbestos |Non-Fibrous
Sample Number a Description of Total Fibrous Components
Number vy Sample BY LAYER Components (%)
e (%0) (%)
r vlineral Visual
Estimate
I ) {%)
RES-7 EM 500440 A Brown soil 100 ND TR 100
RES-8 EM 500441 | A Brown soil 100 Trem-Act 2 TR 28
RES-9 EM 500442 A Brown soil 100 Trem-Act 2 TR 98
RES-10 EM 500443 A Brown soil 100 Trem-Act TR 1 99
RES-11 EM 500444 A Brown soil 100 Trem-Act TR 3 97
RES-12 EM 500445 A Brown soil 100 Trem-Act 7 TR 93
RES-13 EM 500446 A Brown soil 100 Trem-Act TR 1 29
RES-14 EM 500447 A Brown soil 100 ND 1 99
RES-14D EM 500448 A Brown soil 100 ND 2 98
RES-156 EM 500449 A Brown soil 100 ND TR 100
RES-16 EM 500450 A Brown soil 100 Chrysotile* TR TR 100
Trem-Act TR
*Chrysotile in ins. or wrap
'ND = None Detected Trem-Act = Tremolite-Actinolite Analyst: PDL

TR = Trace, < 1% Visual Estimate

Point Count Trace = Observed but not countable under protocol, < 0.25%




RESERVOIRS ENVIRONMENTAL SERVICES, INC.

Page 2 of 2
NVLAP Accredited Laboratory #1896 TDH 30-0136

TABLE I. PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME
RES Job Number: RES 71542-1
Client: Ecology & Environment, Inc.
Client Project: KJO5, S05-0008-803
Date Samples Received: August 12, 2000
Analysis Type: PLM Short Report, Bulk
Turnaround: 7-10 Day

Client _ Lab ID L Physical Portion |ASBESTOS CONTENT |Non-Asbestos |Non-Fibrous

Sample Number a Description of Total Fibrous Components

Number y Sample BY LAYER Components (%)

e %) (%)
r Mineral Visual
Estimate

e (%) B
RES-8I EM 500451 A Multicolored rock fragments 100 Trem-Act 80 0 20
RES-121 EM 500462 A Green rock fragments 100 Trem-Act 95 0 100
'ND = None Detected Trem-Act = Tremolite-Actinolite /\‘
TR = Trace, < 1% Visual Estimate Point Count Trace = Observed but not countable under protocol, < 0.26% ( 3 QA




RESERVOIRS EMVIRONMENTAL SERVICES, INC.
NVLAP Accredited Laboratory #101896

TABLE ll: Electron Microscopy Results Summafy

RES Job Number:
Client:

Analysis Type

RES 71542-2
Ecology & Environment, Inc.

Date Samples Received: 12-Aug-00
TEM/EDX Presense/Absense

Turnaround: 14 Days
Client Sample Number [Lab ID # |Tremolite/Actinolite |Other Asbestos|Comments
Present? Present?
RES-7 500440 Yes Very rare
RES-8 500441 Yas
RES-9 500442 Yes
[RES-10 500443 Yos
|RES-11 500444 Yés
RES-12 500445 Yés
RES-13 500446 Yes
RES-14 500447 Yes Very rare
RES-14D 500448 No
RES-15 500449 Yes Chrysotile Long, thin chrysotile fibers more abundant
than the amphibole fibers which were rare
RES-16 500450 Yes
RES-8I 500451 Not Analyzed
RES-12I 500452 Not Analyzed




ATTACHMENT |

Electron Micrographs



Figure 1: Ele ror niﬁograph of an amphibole fiber found in
sample RES-7. Amphibole fibers were rare in this sample.

Magnification 10,000X.

Figure 2: Elé;:trowﬂicrograph amphibole fibers in sample RES-8.
Similar fibers found on RES-9 through RES-13. Magnification
5000X. : ‘



Figure 3: Electron micrograph of amphibole fibers found on RES-9.
Magnification 5,000X.

g~ - o e o

Figure 4: Electron Micrograph a rare amphibole fiber found on
RES14. Magnification 10,000X




Figure 5: Chrysotile fibers, an amphibole fiber and associated
debris found on RES-16. Magnification 8,300X.

_Figure 6: Amphibole fibers found on RES-16. Magnification
10,000X.



Energy Dispersive X-Ray Spectra
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KA KR
KA KR
KA KR
KA OR IN LA
KA
PEAK LISTING }
ENERGY AREA EL . AND [ INE
1.005 214 NA EA
1.255% 3447 MG EA OR A5 LA7?
1.740 13693 SI KA OR RE LA?
3.309 640 ¥ EA OR TN LA?
3.687 1922 CA KA
i4 D20 194 CA KE
4 .389 1658 FE KA
7 .948 255 FF KR
g.a19 2104 CU EA
8.877 342 iU KR
TN-5502 RESERVOIRS ENVIRONMENTAL se FRI 18-AUG-00 18:59
Cursor: 0.000keV = @ e
S
I -
-
F U
E
'H - :E ﬂ H
M N Y 11 »
& . 000 VFS = 2843 18 . 240
4 EM S20445



Tl ITATIVE ELEMENT IDENTIFICATION
£ IDsEM Sondds

~O8SIBLE IDENTIFICATION

SI KA OR KRB LA7

CU KA KB

MG EA DR A8 LAY

CA KA KB

FE KA

Na KA

K EA OR IN LA?

PEAK LISTING
ENERGY AREA FEL . AND L INE

1 @.998 114 NA EA
2 1.256 8e8 MG KA OR AS LA7?
3 1.740 2839 SI kKA OR RB LA7
4 3.317 78 K KA OR TN LAY
b=t 3.686 605 CA EA
& 2.997 &7 CA KR
7 &.377 2092 FE EA
8 8.623 1287 CU kA
Q 38 .896 207 CU &R
TN-5502 RESERVOIRS ENVIRONMENTAL se FRI 18-AUG-20 19:17

Cursor: 0.000keV = @

S @

i .
I;z...........

ngingthu

g .8a ES-92
=3 EM S0R445
HAE_TTATIVE ELEMENT IDENTIFICATION

wMELE IDEM S004445



TUMLITATIVE ELEMENT IDENTIFICATION

creelE LDIEM SOO447

“[JGSIBLE IDENTIFICATION
SI KA OR RB LA?

MG KA OR AS
CU KA KB
CA kA KR

- FE KA

L A?

FPEAK L.ISTING

ENERGY
1.256
1.739
3.686
4.024
6 .392
8.025
8.894

AN BN -

o/

AREA
1342
3937
870
o8
234
1036

152

EL. AND L.INE

MG
SI
ca
ca
FE
cu
cu

k6 OR AS LA?
kKA OR RB LA?
A
8]
EA
kA
KR

TN-5502 RESERVOIRS ENVIRONMENTAL se FRI 18-AUG-G0 19:37
Curscr: 0.000KeV = @ A
M
G c ;
& ﬁ
ol ding 2 Ak
2. 000 ES-39 o VFS = 1024 19.24@
41 EM S00447




~ ITATIVE FLEMENT IDENTIFICATION

vt

SAMPLE TD:EM S00449 TREM/ACT W/NA, H

=0SSIBL.E IDENTIFICATION
SI KA OR RB LA7
M6 KA OR AS LA?
CU KA
CA KA
FE KA
K KA OR INLA?

PEAK L ISTING
FENERGY AREA FEL. AND L TNE

1 1.256 1024 MG K& OR AS (A7
2 1.740 3309 ST KA OR RB LAY
3 3.314 166 K KA OR TN LA7
4 3.5690 543 CA KA
b 6.393 379 FE Ea
b 8 .923 456 CU KA
TN-5502 RESERVOIRS ENVIRONMENTAL se FRI 18-AUG-@0@ 18:27

Cursor: 0.000KeV = 0@

1

?.20A ES-99 VFS = S12 10.24@
=5 EM SQA449 TREMARCT ki-HWH,



ITATIVE FLEMENT IDENTIFTCATION
BAﬂPLE ID:EM S9044%9 CHRYSOTILE

“()GSIBLE IDENTIFICATION
CuU kA
SI KA OR RB LA?
MG KA OR AS LA?

PEAK. LISTING
ENERGY AREA FEL. AND L INE

1 1.254 111 MG KA OR AS LA?
2 1.737 147 SI kKA OR RB LA?
2 8.030 277 CU KA
TN-5502 RESERVOIRS ENVIRONMENTRE 1) FRI 18-AUG-0@ 17:59
Cursor: 0.900kev = @
o/
(2 %
19 (B S

2.000 ES-99 IR VFS = 64 10 .24Q
53 EM S00449 CHRYSOTILE



ITATIVE CLEMENT IDENTIFICATION

IFLE T

“0SSIBLE

S1
MG
cu
FE
caA
K

NA

[T BEN SRS BN RS B

Xk R
T s

KA
Ké
kA
KA
KA
KA
KA

[iEM SaodTn

IDENTIFICATION
OrR RER LA?
0OR A48 LA7?

ER

OR IN LA7

PEAK LISTING

ENERGY

1.903
1.254
1.739

3.304
3.685
$.393
8.023
8.89%

TH-550z2 RESERVOIRS ENVIRONMENTHL se

AREA

73

827
2801

77

281
364
482

30

EL.

NA
MG

SI

K

CA
FE
Ccu
Cu

Cursor: @.200keV

EA

LA OR AS LAT
kKA OR RB LA?
A OR IN LA?

KA
EA
KA
KE

= @

AND L.INE

FRI 18-RUG-@@ 19:49
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Job Number: __RES Fiter Typs: __{WCE Oporltor:&a
Client Sample No: __/2E5-F Filter Aroa: __ 35 _ mu? WVolB:\zJOKXHOOKV
Lab Sample No: ZOOLH O  arid Opening Area: ©:0/ _ ma? Date:

instrument: J.E:_OLACCIQL__ No.GO's Afmlyzed: +/~ Page:_| o _|

Photo D¢ Comments

Grid. | Stuctuwre
Opening| Tm'wmw!”‘

O |az | 1+ |+ | /o208 lokx

T
Y




,,1

Job Number: _RES 2/1S% 2 FierType: __ 1YHCE e \ee s
MWND:_&S;L_ _Fir Ao
Lab Sample No: SCOL}L:U G

 Nup/Volts® 20K X7 100KV

lopening| Type | Le0t | WM o ngis. s0

Clecolte | 10323 Skx

% -

y4
//
e l"*M:-t'

st ol il

e




Job Number: _RES 7/SY 2. Fiter Typs __ 22TEE mé?ﬂc

Client Sampie No: ﬂcsﬁ _ Filter Area: —— _ow’ Mag/Volts: 20KX/100KV




Job Number: _RES _7/S%/2  Fiiter Type: HALE Operator: _/}1/0
Client Sample No: __ /25 —/O_ Filter Area: — mm? Mag/Volts: 20KX/ 100KV

Lab Sample No: 00U YD aﬁonmngAm_Q.QL_mm pete: _//%/ 0O

instrument: _\L€E0LIOOC KX N0.00's Analyzed: 1/~ Page: L of _|
arid [ swonre [ wm;ff‘""’““m Photo 0@ Comments

/jet,oy s 52 L/~ SposY

( | /0333 /04X

7

———

\\

~




Job Number: _RES 7/SY2  Filter Type: _THCT Operator:

Client Sample No: _ AES —//  Filter Area: —_ __mm® Mag/Volts: Z0KX/ 100KV
Lab Sample No: _5004 4 d Grid Opening Area: mm? Date: (& / o0
Instrument: J@l (=]®) (-_li— No.GO’s Anslyzed: Page: of

Grid Structure Confirmation
: - Type | Length | Width SAED| EDX Photo D¢ Comments

[ PO33FH (Okx

ya

Moklo] » | 5z

N

//) ,2} - Q/;)"




Job Number- __ RES //S5T/2

Client Sample No: _ /£33 (2

Lab Sample No: _ 0N US

Instrument: M No:GQO’s Analyzed: __+/—

Filter Type: ')qqé_é Operator; &(@

Filter Area: — mm?  Mag/Voits:
Grid-Opening Area: OO0 | _mm?

OKX/100KV
?[18/ 00y
ot _|

mm® Date:
Page: (

Grid
[Opening

Structure

Type Leng

Width

pe—

SAED| EDX oe

/O335 | rokx

%%54

a4
x/xgge

/"‘\




Job Number:
Client Sample No: ___ /2D (R
Lab Sample No: _ o004 Y é.

RES 7/5%2

Filter Type: - Operator: X(—D

Filter Area: ___— mm? Mag/Volts: 20K X/ 100KV
Grid Opening Area: _O.O 1 mm? pate: %U% /OO

instrument: _ N EDLI0OCX  No.GO's Analyzed: __ +/— Page: | _ of _|
Grid | Stucture Confirmati
Opening Tm_LmathMmhmmo;be Comments
J/OZB6| 2.6 KX
_dlpelad  f7| SO — LA

( .

\

N\

\ QQ/) g

—éd\.“ W,




Job Number: _RES __//5%2  Filter Type: S Operator:
Client Sample No: ___£ES — /Y FilterArea: ___—_  mm? Mag/Volts: 20KX/ 100KV
Lab Sample No: S OO T Grid-Opening Area: - C | _mm? pate:

Instrument: M& No.GO's Amlyied: ‘*; i Pane=_l_ of |

Grid . Structure Confirmation
: Photo ID# Comments
Opening| Type | L°™M| WOt lgarn EDX

[O0RR3F| LIXK XK

L ) srigih Lo (.
e | 4




Job Number: __RES Filter Type: Operatmé?@

Client Sample No: Filter Area: — mm? Mag/Volts: 20KX/ 100KV
Lab Sample No: _ =004 Y X Grid Opening Area: O 01 mm? Date: ‘25/ /z/ oo
instrument: _ Y EOL 100X No.GO's Analyzed: _t/— Page: __ [ of _|
Grid . Structure Confirmation
Opening Type Length | Width SAED| EDX Photo 1D+ Comments
/,/1 , .
v c%ﬁé@@/ o4 Moy
2 e |
/4
o = o/
— =




Job Number: __RES Filter Type: ‘% Op«atg\aﬁfa '
Client Sample No: ' Filter Area: —  mm? Mag/V O0KX/100KV
Lab Sample No: _S004H g Grid Opening Area: _O:O [ mu? pate: %! [/ O

[4

watrument: __ €011 00 s No.@O's Analyzed: +/— Page:__! _ of _\
Grid | Stucture | Coitiem
Opening|  Type Length Comments
=4 Cfﬁwy\(\sath‘
['bwuf iy o B.BRX
- {onoa*
MO a> . e — ?oue,
! olle Q bg’g_@/v’:g&{ Uuz,rh//'Ac_{.
\L/}/Mm + K . , '




Filter Type:

Filter Area:

e

Yo

Operator: r;k_)bi)

_mm? Mag/Volts: 20KX/ 100KV

Grid Opening Area: Q.0  mm? Date: %l ’81 o0

Instrument: JEDL OOCk No.GO's Analyzed: __t/— Page: _|
i Confirmation
o‘::‘m SAED| EDX Photo D¢ Comments
(Lo )
ecpel Nal
[033&| 8.3 kk
SVar
\\
'\






